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© A plant (1) for forming glass articles in which an 
extrusion plunger (13) and a shearing unit (16) are 
piloted by a control unit (39a) to form a plurality of 
first glass gobs (3) and a plurality of second glass 
gobs (4); the first gobs (3) and the second gobs (4) 
differ from each other at least in their respective 
weights and are advanced by a gob distributor (8) to 
respective forming sections (6) (7) which form si- 
multaneously first continuous orderly successions 
(5a) and second continuous orderly successions (5b) 
of first glass articles (1a) and second glass articles 
(1b) respectively which differ from each other. 
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The present invention relates to a plant for 
forming glass articles. 

More particularly, the present invention relates 
to a plant for forming glass articles of the type 
including a first forming unit for forming and advan- 
cing a succession of glass gobs and a unit for 
distributing and conveying the glass gobs formed 
to a second forming unit which, in turn, forms each 
glass gob into a respective glass article. 

Normally, in known forming plants of the type 
described above, the first forming unit is controlled 
by its own central piloting unit to form a continu- 
ous, orderly succession of glass gobs which are 
identical to each other in terms of weight and 
geometry while the second forming unit, in most 
cases, includes a plurality of forming sections 
which are structurally and functionally identical to 
each other and are each adapted to receive re- 
spective glass gobs and to form continuous suc- 
cessions of glass articles which are the same as 
each other in weight, shape and dimensions. 

The known plants of the type described above 
although in universal use for the large scale pro- 
duction of articles, because of their bulk and rela- 
tively high cost, are not satisfactory for those uses 
in which several batches of different products need 
to be made, each batch containing a relatively 
small number of articles. This problem results es- 
sentially from the fact that, as just explained 
known forming plants generally include a fairly 
large number of forming sections which, as is 
known, take a fairly long time to assemble and put 
«nto operation, against which, however, they are 
used for a relatively short period of time before 
they must be reequipped and adapted to make 
new articles. The adaptation of such plants is not 
only extremely expensive due to the need to ac- 
quire and replace a relatively large number of 
components of the forming sections but also be- 
cause it is also essential to adapt the correspond- 
ing units for forming the glass gobs, the central 
piloting units of which must be reprogrammed to 
accord with the new article to be produced. 

The object of the present invention is to pro- 
vide a plant for forming glass articles which en- 
ables the problems explained above to be resolved 
simply and economically while at the same time 
being simple and economic to manufacture. 

According to the present invention, there is 
provided a plant for forming glass articles compris- 
ing a first forming unit for forming a plurality of 
gobs of glass; a second forming unit for forming a 
plurality of glass articles; and conveyor means in- 
terposed between the first forming unit and the 
second forming unit for receiving the gobs of glass 
in succession from the first forming unit and for 
advancing the glass gobs to the second forming 
unit; characterised in that the first forming unit 



includes first forming means for forming first glass 
gobs and at least second glass gobs which differ 
from the first gobs; the second forming unit includ- 
ing second forming means for forming simulta- 
5 neously a first continuous, orderly succession of 
first articles and at least one second continuous, 
orderly succession of second articles which differ 
from the first articles. 

In the plant defined above, the first forming unit 
io preferably includes a container for receiving a 
mass of molten glass and the first forming means 
include extruder means associated with the con- 
tainer for extruding a bead of molten glass, cutter 
means for cutting the beads transversely and for 
75 forming the first and second glass gobs and control 
and drive means for moving the extruder means 
relative to the container in accordance with a first 
movement and at least one second movement pro- 
file different from the first; the drive and control 
20 means including synchroniser means for synch- 
ronising the extruder means and the cutter means. 

The invention will now be described with refer- 
ence to the appended drawings, which illustrate 
one non-limitative embodiment, in which: 
25 Figure 1 illustrates schematically and in side 
elevation, a preferred embodiment of the plant 
for forming glass articles according to the 
present invention; and 

Figures 2 and 3 are respective space-time 
30 graphs showing different movement profiles of 
an extrusion plunger of the plant of Figure 1 . 
in Figure 1 , a plant for the simultaneous forma- 
tion of different glass articles is generally indicated 
1. In the particular embodiment described, the 
35 plant 1 is adapted to produce a plurality of first 
articles and a plurality of second articles, indicated 
1a and 1b respectively, of which the articles 1b are 
different from the articles 1a in shape, weight and 
dimensions. 

^o The plant 1 includes a first forming unit 2 for 

forming a plurality of first glass gobs and a plurality 
of second glass gobs indicated 3 and 4 respec- 
tively, of which the gobs 3 are intended to form the 
articles 1a and have a weight and a shape different 
45 from those of the gobs 4 which are, instead, in- 
tended to form the articles 1b. 

The plant 1 further includes a second forming 
unit 5 for forming, simultaneously, a plurality of first 
orderly successions 5a of articles 1a and a plurality 
50 of second orderly successions 5b of articles 1b in 
each of which the respective articles 1a, 1b are 
advanced in equispaced positions. In the particular 
embodiment described, the unit 5 includes a plural- 
ity of first forming sections, indicated 6, and a 
55 plurality of second forming sections, indicated 7, 
which are known per se and are each adapted to 
receive a respective succession of glass gobs 3, 4 
and to advance respective orderly successions 5a 
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5b of glass articles 1a, 1b to an annealing furnace, 
known and not illustrated, downstream of the unit 5 
in the direction of advance of the articles 1a and 1b 
for stabilising the articles 1a and 1b. 

The plant 1 finally includes a gob distributor 8, 5 
also known per se, which is interposed between the 
units 2 and 5 and has an inlet aperture 8a for the 
gobs 3 and 4 and a motor-driven output arm 8b 
controlled by a drive member 9 of the distributor 8 
for advancing the gobs 3 and 4 towards the inlets w 
6a, 7a of the respective sections 6 and 7. 

The forming unit 2 includes a container 10 for 
housing a mass (not illustrated) of molten glass, the 
container 10 having an aperture 11 in its bottom 
12, an extrusion plunger 13 of known type being 15 
located coaxially of the said aperture 11 and mov- 
able towards and away from the bottom 12 of the 
container 10 along a vertical line of action 14 to 
extrude a bead 15 of molten glass through the 
aperture 11, a shearing unit 16, also known per se, 20 
also being provided for cutting the bead 15 trans- 
versely to form the said gobs of glass 3 and 4. 

In the particular embodiment described, the 
plunger 13 is movable along the line of action 14 
by means of an actuator device 18. also known per 25 
se, adapted to reciprocate the plunger 13 between 
a higher travel limit position, or upper dead point 
(Figure 1), and a second, lower travel limit position, 
or lower dead point, in which a free end portion of 
the plunger 13 extends in a position adjacent the 30 
bottom 12 of the container 10. The actuator 18 
includes a drive shaft 19 which extends parallel to 
the line of action 14, is slidable in a fixed support 
20 and carries a support arm 21, an intermediate 
portion of which is adjustably connected to an 35 
upper end portion of the shaft 19, a free end 
portion of the support arm being connected to the 
upper end of the plunger 13 so as to support it. 

The device 18 further includes a rocker arm 22 
which has an intermediate portion pivoted on a 40 
fixed support member 23 by a pivot pin 24 which 
extends perpendicular to the line of action 14 and 
to the plane of Figure 1, the rocker arm being 
constituted by two L-shaped elements 25 (only one 
of which is visible in Figure 1) located side by side. 45 
Each L-shaped element 25 comprises first and 
second limbs substantially perpendicular to each 
other and indicated 26 and 27, of which the limb 26 
is longer than the limb 27. The rocker arm 22 is 
coupled to the shaft 19 by a pair of connecting 50 
rods 28, only one of which is visible in Figure 1, 
each being pivoted at one end on the shaft 19 and 
at its opposite end on the end of the respective 
limb 26. 

The rocker arm 22 is coupled at its end op- 55 
posite that connected to the shaft 19 to a known 
actuator unit 29 arranged to pivot the rocker arm 
22 itself in opposite senses about the axis of the 
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pivot pin 24, the actuator unit preferably being of 
the type described and illustrated in Italian patent 
application No. 67991-A/90 filed on 11/12/1990 by 
the same applicants, and the contents of which are 
incorporated herein as far as necessary to com- 
plete the description. 

More particularly, the unit 29 is supported by a 
fixed plate 30 and includes a lead-screw linear 
actuator 31 and a motor 32 the output shaft of 
which is connected to an input shaft of the linear 
actuator 31 itself through a transmission (not illus- 
trated) preferably of the cogged belt type. The 
actuator 31 includes a pair of output shafts 33 
extending parallel to each other and perpendicular 
to the line of action 14 being axially slidable in 
respective guide bushes 35 in a fixed body 34 and 
connected together by a cross-member 36 includ- 
ing a fork 37. Each arm 38 of the fork 37 is 
pivotally connected to an end portion of a respec- 
tive connecting rod 39, the opposite end portion of 
which is pivoted on a corresponding limb 27 of the 
rocker arm 22. 

Still with reference to Figure 1, the unit 2 
further incudes a drive and control unit 39a which 
in turn includes a drive unit 49 for driving both the 
motor 32 and the shearing unit 16 and a memory 
40 in which, in the particular embodiment de- 
scribed, are stored data relating to two sets of 
reference positions or stops, indicated A and B 
respectively (Figures 2 and 3), of the plunger 13.' 
The reference positions A and B constitute part of 
a first movement profile 41 and a second move- 
ment profile 42 respectively for the plunger 13 : but 
do not define these movement profiles 40 and 1 41 
completely but are rather identification references 
for these movement profiles 41, 42. More particu- 
larly, for each movement profile 41, 42, data are 
preferably stored relating to five reference positions 
A, B, the relative positions of which may be 
changed by an operator acting on a repositioning 
element 42a constituting part of the unit 39a so as 
to obtain movement profiles, and hence move- 
ments of the plunger 13, different from those illus- 
trated in Figure 3. 

The unit 39a further includes a known proces- 
sor 42b which, in dependence on the data input, 
such as the period of the operating cycle, or pro- 
duction rate, of the plant 1, the travel of the plunger 
13 and the position of the lower dead point of the 
plunger 13, generates and outputs continuously, 
during all the operative cycles of the plant 1, sig- 
nals for controlling the movement of the plunger 13 
through a plurality of further positions between 
each of the reference positions A, B and the re- 
spective next reference position in the cycle. These 
further positions are never stored in the memory 
40, nor in any other memory, but are generated at 
the time during all the working cycles, in the 
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course of which, together with the respective refer- 
ence positions A, B, they define the movement 
profiles of the plunger 13 completely. 

On the basis of what has just been explained 
and as illustrated in Figures 2 and 3, the movement 
profiles 41 and 42 traced on the respective space- 
time graphs are each constituted by five sections 
indicated 43, 44, 45, 46 and 47, each of which is 
terminated by two of the said reference positions 
A, B and is defined by a respective combination of 
the said further positions determined by the control 
signals output by the processor 42b. More particu- 
larly, of the sections 43, 44, 45, 46 and 47, the 
section 43 represents the law of movement relating 
to the rapid raising of the plunger 13 from its 
lowermost position and during which the bead 15 
previously extruded is sheared. The section 44 
represents the law of movement of the plunger 13 
when the plunger 13 is close to its uppermost 
position while the section 46 represents the law of 
movement relating to the rapid descent of the 
plunger 1 3 from its uppermost position towards the 
bottom 12 of the container 10 and the sections 45 
and 47 represent respective stationary conditions 
of the plunger 13 during which the plunger 13 is 
stopped at its uppermost position and its lower- 
most position respectively. 

The unit 39a further includes a synchroniser 
element 51 which is connected electrically to the 
drive member 9, to the drive unit 49, to the proces- 
sor 42b and to the memory 40 and is arranged to 
send a synchronising signal to the member 9 and 
to the unit 49 so as to keep the plunger 13, the 
shearing unit 16 and the distributor 8 exactly in 
synchronision with each other during the entire 
production cycle of the plant 1 . 

In use, it being wished for each of the various 
sections 6, 7 to advance a respective orderly suc- 
cession 5a, 5b of articles 1a, 1b simultaneously, 
and criteria for optimising the travel of the arm 8b 
of the distributor 8 being observed, the sequence 
in which the glass gobs 3, 4 should be supplied to 
the unit 5 and, consequently, the law of movement 
of the arm 8b itself, are derived. 

This supply sequence being taken into ac- 
count, the unit ,39a automatically chooses the 
movement profiles 41, 42 in dependence on the 
gobs 3, 4 to be formed or, rather, chooses one of 
the two sets of reference positions A, B stored in 
the memory 40. At this point, the unit 49 activates 
the motor 32 which, through the unit 29, moves the 
plunger 13 along its line of action 14 between the 
reference positions A, B in accordance with a law 
of movement which, as stated above, is determined 
at the time, that is cycle by cycle, and within each 
cycle section by section, by the processor 42b. 

Immediately the bead 15 has been extruded, 
the unit 16, still controlled by the unit 49, shears 



the bead 15 transversely to form the desired gob; 
the gob is then advanced to the aperture 8a of the 
distributor 8 which, by means of the arm 8b, 
passes it to the inlet of the respective section 6, 7. 
5 At this point the arm 8b is moved towards the 
section 6, 7 which is to be supplied next and, if this 
section 6, 7 is the same as the section 6, 7 
supplied just beforehand, the cycle is repeated in 
the manner just described and a gob 3, 4 which is 
w exactly the same as the previous one is supplied to 
this latter section 6, 7; on the other hand, if the 
section 6, 7 to be supplied is different from that 
which has just been supplied, the unit 39a auto- 
matically changes the movement profile 41, 42, or 
75 rather the set of reference positions A, B, and the 
cycle is repeated following the same phases as 
described above but, at the end of this cycle, a 
gob which is different from that supplied previously 
in terms of weight, shape and dimensions is sup- 
20 plied to the section 6, 7. 

During the formation of the gobs, the gobs 3 
and 4 produced may be sheared twice. In other 
words, for each gob 3 and 4 the unit 16 may be 
actuated by the unit 49 to operate twice in rapid 
25 succession so as to shear any one gob twice in 
succession. Thus it is possible to cut away part of 
a gob, for example part having thermal characteris- 
tics different from those of the remaining part of 
the gob, and to remove it for example by a deflec- 
30 tor (not illustrated). 

From the above it will be clear that the plant 1 
described enables two continuous orderly flows of 
articles 1a, 1b to be formed and advanced simulta- 
neously to the annealing oven (not illustrated), of 
35 which the articles in one flow may be the same as 
the articles in the other flow in terms of weight, 
shape and dimensions or may be completely dif- 
ferent from them. This characteristic of the plant 1 
results essentially from the fact that both during the 
40 setting up of the plant 1 and during the actual 
operation of the plant 1, two different operating 
conditions may be selected extremely easily and, 
hence, gobs which differ from each other and are 
intended to form articles which are also different 
45 from each other may be formed in any succession. 
Not only this but, when the plant is working in one 
or other of the said operative conditions, the travel 
of the plunger 13 may further be varied by means 
of the processor 42a to vary the weight of the gobs 
so produced correspondingly. 

From the above it will thus be clear that the 
plant 1 described above enables more batches to 
be produced simultaneously than known plants, 
each batch including a smaller number of articles 
55 of relatively low unit cost and with the use, for each 
article, of a relatively small number of sections and, 
in particular, with the use of the same annealing 
oven (not illustrated) which, inter alia, is exactly the 
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same as ovens used in known plants. 

Finally, it will be clear from the above that the 
plant 1 described may be modified and varied 
without falling outside the field of protection of the 
present invention. In particular, the movement pro- 5 
files 41 and 42 may be designed to differ from 
those described, for example, having profiles of the 
type indicated at 52 in Figure 3; not only that but 
the profiles 41, 42 may be modified by varying the 
number of reference positions A, B and hence the 10 
number of sections between the reference posi- 
tions A, B in any one profile 41, 42. Moreover more 
than two sets of reference positions A, B may be 
stored in the memory 40 so as to enable the 
plunger 13 to be moved in accordance with various 75 
movement profiles so as to form more gobs, and 
hence more articles, that are different from each 
other. More particularly, there may be the same 
number of sets of reference positions A, B as the 
number of sections 6, 7 required so that, for each 20 
of the sections 6, 7, a glass gob is formed which 
differs from all the other gobs, with the consequent 
formation of respective articles which differ from all 
the other articles. 

Finally the plunger 13 may be moved along the 25 
line of action 14 by an actuator other than that 
described. 

Claims 

30 

1. A plant (1) for forming glass articles compris- 
ing a first forming unit (2) for forming a plural- 
ity of gobs (3) (4) of glass; a second forming 
unit (5) for forming a plurality of glass articles 

(1a, 1b); and conveyor means (8) interposed 35 
between the first forming unit (2) and the sec- 
ond forming unit (5) for receiving the glass 
gobs (3) (4) in succession from the first for- 
ming unit (2) and for advancing these glass 
gobs (3) (4) to the second forming unit (5); 40 
characterised in that the first forming unit (2) 
includes first forming means (13, 16, 18, 39a) 
for forming first glass gobs (3) and at least 
second glass gobs (4) which differ from the 
first gobs (3); the second forming unit (5) in- 45 
eluding second forming means (6) (7) for for- 
ming simultaneously a first continuous orderly 
succession (5a) of first articles (1a) and at least 
one second continuous orderly succession (5b) 
of second articles (1b) different from the first so 
articles (1a). 

2. A plant according to Claim 1, characterised in 
that the first forming unit (2) includes a con- 
tainer (10) for receiving a mass of molten 55 
glass, and the first forming means (13, 16, 18, 
39a) include extruder means (13) associated 

with the container (10) for extruding a bead 
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(15) of molten glass, cutting means (16) for 
cutting the bead (15) transversely and forming 
the first glass gobs (3) and second glass gobs 
(4), and drive and control means (39a, 49) for 
moving the extruder means (13) relative to the 
container (10) in accordance with a first move- 
ment profile (41) and at least a second move- 
ment profile (42) different from the first; the 
drive and control means (39a, 49) including 
synchroniser means (51) for synchronising at 
least the extruder means (13) and the shearing 
means (16). 

3. A plant according to Claim 2, characterised in 
that the drive and control means (39a, 49) 
include memory means (40) for storing data 
relative to first (A) and second (B) reference 
positions of the extruder means (13), the first 
reference positions (A) and the second refer- 
ence positions (B) constituting part of the first 
movement profile (41) and the second move- 
ment profile (42) respectively but not defining 
the movement profiles (41) (42) completely; 
the drive and control means (39a, 49) further 
including processor means (42b) for generating 
continuously control signals for guiding the ex- 
truder means (13) in accordance with sections 
(43) (44) (45) (46) (47) of the movement pro- 
files (41) (42), each between one of the said 
reference positions (A) (B) and an immediately 
adjacent reference position (A) (B). 

4. A plant according to Claim 3, characterised in 
that the drive and control means (39a, 49) 
include variator means (42a) for varying^ the 
relative positions of the first reference positions 
(A) and the second reference positions (B) with 
continuity. 

5. A plant according to Claim 4 or Claim 5, 
characterised in that the movement profiles 
(41) (42) each include a respective five said 
reference positions (A) (B). 

6. A plant according to any one of Claims 2 to 5, 
characterised in that the second forming unit 
(5) includes at least a first forming section (6) 
and at least a second forming section (7) for 
forming respectively the first (5a) and the sec- 
ond (5b) orderly successions of glass articles 
(1a) (1b); a drive member (9) being connected 
to the synchroniser means (51) and being ar- 
ranged to drive the conveyor means (8) to 
convey a plurality of first glass gobs (3) and 
second glass gobs (4) to the first forming sec- 
tion (6) and the second forming section (7) 
respectively. 
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(54) Plant for forming glass articles 

(57) A plant (1 ) for forming glass articles in which an 
extrusion plunger (13) and a shearing unit (16) are 
piloted by a control unit (39a) to form a plurality of first 
glass gobs (3) and a plurality of second glass gobs (4); 
the first gobs (3) and the second gobs (4) differ from each 
other at least in their respective weights and are 
advanced by a gob distributor (8) to respective forming 
sections (6) (7) which form simultaneously first continu- 
ous orderly successions (5a) and second continuous 
orderly successions (5b) of first glass articles (1a) and 
second glass articles (1b) respectively which differ from 
each other. 
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